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(54)Title: REDUCED IRON MANUFACTURING METHOD AND APPARATUS 



(57) Abstract 

A material mixture in which pulverized 
iron oxide and a pulverized solid reducer are 
mixed with each other is put as it is in a 
powdery state into a reducing furnace to form a 
bed of a substantially uniform thickness. The 
bed is compressed in some cases, and the iron 
oxide is reduced at high temperature 
maintaining the temperature in the reducing 
furnace at not lower than 1 1 00 °C. Since the 
material mixture has not to be lumped, for 
example, pelletized, the reduced iron 
manufacturing cost can be lowered. This 
method can be easily executed by the reduced 
iron manufacturing apparatus of the invention. 
A high-quality hot metal can be manufactured 
by charging high-tcmpcrature reduced iron 
obtained by this method into a vertical furnace 
or a smelting melt-reducing furnace, and 
melting the same with a high thermal 
efficiency. 
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13 6i:iotlli5^5:t:i:ct*), JpKI 3(*-5£&ST'[H}i|fcT£ 0 
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-CJ:5SS*0»lB*iSOS?i8T. (a) «IhHE*p^©±®0, 
(b) tt»ffi«5©i£«©K»r®BIT*>4. H 5* f * * -5 C . C5* *4 A 95 
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3 © T « C U - /U 3 4 * 5 H 9 W <b n T *> 9 , lS*Mfc*(ft3 5 £ |g 
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*>otiii4«ASiii-co, @^*n#a^;*nT£C7ta^&* 5 «« 
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x^u-^-ny-he 1 © ta e & fa y- F 6 1 3 ± £ 

26 



WO 98/22626 



PCT/JP97/04221 



6 <W £ k -=> » £ © »- 3t » # ft V> ?g 0 , @ 5£ X h * /< - 7 x v ;* 4 5 © 
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* £ -< y K * ® C It £ ft. 
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z. o>mmmt&MM7t}pitMtpco£ r> tcizmm ? -f ■? <o & -e »± & v^ <z> -e , 

l> i: ± £ *£ *U -S # & -So 

^fflLT^cti^o & i 3 si c m l tz m X- tt , &y z \- 2 4 zwmmmm 
a 7t *p 7 i ©±as*»e.«A-rsfci:*)K:s«o — sp t Lifts lt^s. 

:ni:J:*), S^«©{Effl»$j!i ! |4i±t 5 i: i: ti:, ^ * h # © £ fl- -v. 
O t* tH A* fc < & 0 , JH 31 * 5 ^ ^ K & 5 2> T% 3^hfec{;j/31^1S^CD(B 
T * flj T £ o 

IS (f) li#*lH]iKl*§T'. SljtPXIiSaffl^«fS7L<P©4^*' 
^ # A T & . f & *3 *> , *1 2HXtt»l SHCSLfciiC £ fit *' 

JB*fflCffl^*4», * {D-fflZmmiFmiF \ 1 (T-iljnjP) ^^AI- 
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3 © <fc -? e , (4) X (5) cofgjfcwK&^SfcCcfcftff, ^ IItc 
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ktc, * © a jc * * fi B T? Kfi ^ S ** Jl * » 8 5E C * A L 

( n as * J 1 ) 

IB 1 X 



4fc ¥ Jfi J5S (mass%) 





T.Fe 


Fe 2 0 3 


Fe 3 04 


FeO 


Zn 


C 




L.O. I. 




67.5 


96.3 


0.0 


0.2 


0. 006 


0.0 


3.5 


0.4 


ftfCEB 


66.0 


0.0 


82.4 


8.2 


0. 003 


0.0 


9.4 


0.0 




31.3 


38.7 


0.0 


5.4 


1.9 


30.2 


23.8 


0.0 




73.8 


0.0 


1.9 


93.2 


0. 005 


0.0 


4.9 


0.0 


(ft) L.0. 1. 




on Ignition) 











m 2 m 



it * ® 


JSS (mass%) 






^m. 64.8 25.8 


9.4 78.5 


n 3 * 


S fifc (mass%) 


MS 


Fe 2 0 3 L.O.I. 


^yFNb 78.5 


15.4 6.1 



(i£) L.O. I. li-f^'-S'aV-oaCLoss on Ignition) 
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m 4 a? 






-325 mesh : 90mass% 


B 


-325 mesh : 90mass% 




-0.5mm : 90mass%. -0. 05mm : 30mass% 




— 3mm : 90mass% , — 1mm : 50mass% 


5^ 


-200 mesh : 75mass%. -325 mesh : 60mass% 



gg 5 ^ 

0 *4 E « i (mass%) 





79.7 






20. 3 


0.0 


0.0 




71.7 






18.3 


0.0 


10.0 




70.5 






18.0 


1.5 


10.0 






79.5 




20.5 


0.0 


0.0 




67.2 




14.8 


18.0 


0.0 


0.0 








30.7 


53.0 16.3 


0.0 


0.0 



:ne.c9g^i^tsu ; ^i''v h k v> -t , ^ 1 4 m\z ^ -t /j> w. o & 

fiUo«kfi7cKtt*F ( (a) ««H»S«tWfi5a-C«>0, (b) (4 (a) 4>A 

^6*t-^-r r stc^i- *s » z> mwm.&Vd k j r t * k « j 

Xt*lli:i"<7-TB835ranH5'<» FCLfct, * n - ^ - T 
Si2 0mmi:itl4i-CffffUtiO'Ci5. £ , I" *p ¥ *J fi S J 
t tt, ^ •> K «® ( ** 1/ » hSrttffltfcW^-Ctt^Uy h * « «3 3? ® ) 
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% J5E * 5 H 4 L T l> 4 $ M tz if Wi % & * if X L T 32 St * v K 4 IX 

?i?#*:tf;*tt^:tf*£:&£&LT/fr5 0 0~6 0 Otggi:f fiLt^ 

fi£ 5 M it m M £ H ■& L tz 0 * O Jg * £ bu £ 2£ 6 X C W -t+ T * 1% 

RRtt, Sf ^r-x 1 C9#fr-etILt, *< V -j ML L & 

<Tt, 3 7C B$ m £ m 1 8»fr»ntfft*ft*9 ZKSrlrttSi: i: 

i*l-tl»*>*«C^^i:^^ri:* 5 «iS$nfco fiL, 6 J? <?> il£ * n 

3 < r> It* Z <om *»0^JDilif t £ e.r^ 

?T*5i\ S^©L^t$^*tl8tn«, 7k#&8xft] t X <b & IE & 
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y - * 3 $ ** © © *4 £ ; w yy-tWitiaLtzm-Bt-z. v - 7. 2 o>m 

( X h o x flj ) ti, 1 "CttO. 5 % T 3b fc © C *f I t 

r 4 \*mnwu&m<D ^< * v & w s. l x M.m tt ® & * ±n $ -a- fc *§ 

AT. a7£l^M»i 1 5 # fc j®l?S L T K> , JfEoa*« ! *t^:!:5:i 
ig b 7t „ i®'?* K&fPffitactt: jJilic^llllOfiltB, *P £ fr «£ 

£ fc . ^Xhn^fiJ-grliO. 2 % "C & 9 , <r — 7. 1 (DO. 5 % tfc H& 

y - X 5(2lgi*4*l-£-$!J<Z>-<-y K m ® C -b ^ V ha>#*8flfc£»:fiLTa> 
e>Si&;§7t£ft^*:#£-T*£>So 7.K # © "C * K © #7- 

ifii»3Bixfcfc«>a7c^H* t *< fc o fc , V 7 V o x fij « -y - * i t* 
tiO. 5%Tfeofc©C*tLT0. 1%C<ETUT*30. If *4 © ?R Itfc ftl 

. ^ - 7s 6 »4 ®#4S-&4fc © ^ -j K ° - v - ftfff L tz'&. 

£ . :: © IS * , S tc B# RSli 1 0 t . y-^4t® 1 5»J:n?l:5 
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T $> 5 4, © © > ^K^-^TtOWS^Ifefiv^^^'r KDJ4»»4 7 6 0 
k c a 1 / k m o l^fc^fcAcSeA*"*? K F*l © & fi T * ! 'h £ < , 
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$ fc , Z n?:ttff ^ l-&«fflLf^-^9i!)lfiZn$li92%-C* 

T - * 1 0©JE^-l^*4U{i'^-^«l!iaT'feS©tcS7C^fr B 1^5)S0^t5 
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ft 7 ^ 







¥■ m J5fc (mass%) 




T. Fe Fe 2 0 3 


Fe 3 0< FeO Wfi*# L.O.I. 


g* as 5 


67.5 96.3 


0.0 0.2 2.0 0.4 



(ft) L.O. I. t±^*->a>-OX(Loss on Ignition) 



m 8 m 





<t 




fiJt (mass%) 


©am 










64.8 


25.8 


9.4 78.5 




88.0 


0.2 


11.0 88.7 



% 9 m 

&8£S -325 mesh : 90mass% 

5gc -200 mesh : 75mass%, -325 mesh : 60mass% 

•3 — 9 7-. 10~30 mm : 30mass%> 30~60 mm : 70mass% 



m 10 ^ 

mn^itm (mass%) 

79.7 20.3 100.0 



flK ffl t fc . t^cfc^. ^dilTC^ilLTlHlteJtPfRft 3 ! IS. S«*Pt 
LTSItP625:ffflL, W An * ^ A - 2 O , E^8S 1 6, g§ 

&0ifcj*£&$2 8ft£;6>e>«J5)tSn£Ifcl®T£)£o 

, 2 ( » t& ) - 2 3 srfsi^w^nf no* 
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T it ^ fc J: -5 C , WEl^Ol^iOtef^ftfiBtU^'y K 1*3 © e » 
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z> z t l tz. 

T - 7. 4 \tmWm.&Vo © *< y K 3fc IB K -te * V h*i§?££ft*L-T;&>e> 

© # is # a n s tc is p«g # « < a tztK v * v n^wa-i**-* 2 © o . 

5%C*tLT0. l%fc<STLTfcO, -t * y h *£©&*# Igt*4© 

* - * 5 ti if £ «J © ^ f K&*EEn-7--ejf£EL-fc&, 5^4> 
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»fl)'fi«*ttfflL. ^□l|iJSlll**j|&iaK£2500 , Ctl,TJigL, Id 
6 5 0 t©S7cSt?:SI^^8Al/t, IS 3& 4 . 6ttfl:%, ffll«0. 0 

( H K§ #J 3 ) 

5, &ttH#il7caJ £ L T ©Sflt (1R»K) Sl/^Mg«lJ 1 T ffl V^ fc « 3 
L fc. 



IV 12 « 



®*4E£tfc^ (mass%) 






si 


75.7 


19.3 5.0 


100.0 



Ltz a nxt>*>, ^ffimitip t uss^sr 1 1 * , SifFt 

LTSS8iffl}gJS&7t;*P7 1£<£/lL, B#*»Ah* »;<-2 0, « 
« 1 6. «SftE|JKft£ft«28&*r*e>«J*Sn4IS:ftT*a. 

»»Sl7Ah*v^-2 0^«»AM6nft»ttift*2 1 ( ft ft£ S ) 
, J§7c8J2 2 ( ft ft K ) R^A-f>^-2 3*»r3t*fc'»-tn-?n©* 

SfcLfcft, ft^-ftfcllltSlFflcJF^ftALfc. 

ft 4 O4«i«0JS^rt^«AUt U -< 5 - 3 9TH34«SB3 5mm 
© y KttC Lfc. ftftiRA-ftO^yKSrifEE-rsft^a:* U ~« 5 - 3 
9 t S IJ 3 5 m m © ^ * KC Lfcl. «ffn-7-4 2 TBS 2 Omm 

3Slli> 4BftJaffift<bfttf>. {site^«tP©t»**xi:»5JfftLT6 0 0 
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